PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-267488 
(43)Date of publication of application : 14.10.1997 



i : _ „ 

(51)Int.CI. 


B41J 2/175 

mi j l/m BEST MAILABLE COPY 


(21 Application number : 08-103139 
(22)Date of filing : 29.03.1 996 


(71) Applicant : BROTHER IND LTD 

(72) lnventor : IMAI KOJI 

HIWADA SHIYUUHEl 



(54) INK JET RECORDER 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To detect exactly a residual 
quantity of ink by a method wherein an actuator is 
displaced by impression of driving voltage to spray ink 
liquid in an ink chamber, and existence of the ink is 
detected based on variation of a signal generated by 
mechanical resonance of the actuator. 
SOLUTION: A head driving part 1 9 impresses driving 
voltage to an electrode 77 of a channel corresponding to 
a printed data to shear deform a piezoelectric side wall 
76 thereby, and a volume of a pressure chamber 75 is 
decreased. When ink exists in the pressure chamber 75, 
ink is sprayed from a nozzle 73a of a nozzle plate 73. 
Thereafter, ink in an ink cartridge is fed to the pressure 
chamber 75, and the piezoelectric side wall 76 is 
buffered by the ink. However, when ink does not exist in 
the pressure chamber 75, though back electromotive 
force is generated, running out of the ink is detected 
from a voltage state including this back electromotive 
force with a judging part 60. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet recording device characterized by to have the actuator which consists of 
an ink room where it filled up with ink, and a piezoelectric-device member, and to have the print 
head which gives pressure fluctuation to the ink interior of a room, and injects a liquid ink drop 
to recorded media by carrying out the variation rate of said actuator by impression of driver 
voltage, and an ink piece detection means detect the existence of ink based on change of the 
signal generated by mechanical resonance of said actuator. 

[Claim 2] Said ink piece detection means is an ink jet recording device according to claim 1 
characterized by being what supervises the signal generated by the mechanical resonance of 
said actuator produced at the time of actuation of a print head. 

[Claim 3] Said ink piece detection means is an ink jet recording device according to claim 1 
characterized by being what detects the existence of ink based on amplitude change of the 
reverse electromotive voltage generated by the mechanical resonance of said actuator. 
[Claim 4] Said ink piece detection means is an ink jet recording device according to claim 1 
characterized by being what detects the existence of ink based on change of the proper 
resonance frequency of the signal generated by the mechanical resonance of said actuator. 
[Claim 5] Said ink piece detection means is an ink jet recording device according to claim 4 
characterized by having the self-oscillation circuit connected with said actuator. 
[Claim 6] Said actuator is an ink jet recording device according to claim 1 characterized by 
having accomplished some septa [ at least ] which constitute said ink room. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording device which sprays ink on 

a form and prints it. 

[0002] 

[Description of the Prior Art] These data are connected to information processors, such as 
communication devices, such as facsimile apparatus, and a personal computer, in the recording 
device printable in a form so that the data which consist of an alphabetic character or a graphic 
form may usually be recorded as vision information. Although various kinds of printing methods, 
such as an impact method, and a sensible-heat method, an ink jet method, are adopted as this 
recording apparatus, while excelling in silence, in recent years, the ink jet recording apparatus 
which adopted the ink jet method printable in the form of various construction material is used 
abundantly. 

[0003] The above-mentioned ink jet recording apparatus is printed all over a form by repeating 
printing processing in which 1 bandwidth vertical scanning of this form is carried out, after 
printing a part for one band by spraying the ink supplied to the print head from the ink cartridge 
on a form, carrying out horizontal scanning of the print head. Therefore, the ink jet recording 
device printed by such actuation detects the existence of ink according to an ink detection 
device so that an ink piece may be detected in advance and poor printing can be prevented, 
while it loads with form and includes ink in an ink cartridge so that the ink supply to a print head 
may be stabilized and a good quality of printed character can be obtained. 
[0004] That is, the existence of ink is judged by constituting ink paying attention to having 
conductivity, establishing the ink piece detection device which the conventional ink jet recording 
device has so that the lower part of the base wall of an ink cartridge or a side-face wall may be 
contacted in the electrode of a couple at ink, and comparing the current value when energizing 
from one electrode to the electrode of another side with a predetermined value in the printer 
controller of the body of a recording device. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the configuration which passes a 
current in ink and detects an ink piece like above-mentioned before, in order that a current may 
degrade ink, when it is used for a long period of time, there is a problem that a quality of printed 
character deteriorates in the ink which deteriorated. 

[0006] Moreover, when the ink cartridge is constituted removable to the body of a recording 
apparatus so that it may be exchanged in ink per cartridge, an ink cartridge and the body of a 
recording apparatus make the current value energized to inter-electrode detect with a printer 
controller by contacting electric contact. Therefore, the increment in the number of electric 
contact or the number of interconnection cables is caused for ink piece detection 
implementation as it is such a configuration, and there is also a problem of enlargement and the 
increase in cost of a head unit as a result. 

[0007] Therefore, that the above-mentioned trouble should be solved, this invention tends to 
offer the ink jet recording device which residue detection of exact ink is enabled, and structure 
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is simplified, and can realize low cost while being able to prevent degradation of the ink by 

energization. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 By having the actuator which consists of an ink room where it filled up with 
ink, and a piezoelectric-device member, and carrying out the variation rate of said actuator by 
impression of driver voltage It is characterized by having the print head which gives pressure 
fluctuation to the ink interior of a room, and injects a liquid ink drop to recorded media, and an 
ink piece detection means to detect the existence of ink based on change of the signal 
generated by mechanical resonance of said actuator. Since energization to ink is not performed 
while not installing an electrode in an ink cartridge etc. like before, in order for this to detect the 
existence of ink based on the condition of mechanical resonance of the actuator of a print head, 
degradation of the ink by energization can be prevented. In order not to install an electrode in an 
ink cartridge as mentioned above and to detect an ink piece with a print head and an ink piece 
detection means, it becomes unnecessary moreover, to newly install electric contact and the 
interconnection cable which are connected with said electrode in the part which receives the ink 
cartridge of a head unit. Therefore, it becomes possible to realize a miniaturization and cost 
reduction of a head unit Moreover, in the case of the ink jet recording apparatus of the gestalt 
which supplies ink, for example by exchange of an ink cartridge, by the former, when always not 
applying a connection condition with electric contact or the interconnection cable which are 
connected with said electrode at the time of ink cartridge exchange to mind, exact residue 
detection was not made, but with the configuration of this invention, since neither an electrode 
nor electric contact is prepared as mentioned above, the handling of the ink cartridge at the time 
of exchange can be made easy. 

[0009] Invention of claim 2 is an ink jet recording device according to claim 1, and said ink piece 
detection means is characterized by being what supervises the signal generated by the 
mechanical resonance of said actuator produced at the time of actuation of a print head. An ink 
piece is detected under supervising the signal which this generates by the mechanical resonance 
of an actuator when a print head drives in the time of maintenance actuation of the time of 
printing actuation, Flushing, etc. Therefore, in order to detect an ink piece, it is necessary to 
install neither the special device in which an actuator is made to produce mechanical resonance, 
nor the signal input circuit which makes a special signal input into said actuator, and an 
equipment configuration can be simplified. With it, since an ink piece is detected at the time of 
actuation of a print head, before generating the misprint by the ink piece etc., an ink piece can 
be perceived, and these nonconformities can be prevented beforehand. 

[0010] Invention of claim 3 is an ink jet recording apparatus according to claim 1, and said ink 
piece detection means is characterized by being what detects the existence of ink based on 
amplitude change of the reverse electromotive voltage generated by the mechanical resonance 
of said actuator. While being able to supervise now amplitude change of said reverse 
electromotive voltage and being able to realize an ink piece detection means easily by this using 
the easy circuit using comparators, such as a comparator, detection of a positive ink piece can 
be performed. 

[001 1] Invention of claim 4 is an ink jet recording apparatus according to claim 1, and said ink 
piece detection means is characterized by being what detects the existence of ink based on 
change of the proper resonance frequency of the signal generated by the mechanical resonance 
of said actuator. Thereby, in proper resonance frequency, the signal which said actuator 
generates by mechanical resonance is outputted on big level (amplitude). And said proper 
resonance frequency changes with existence of ink. Therefore, if a target is narrowed down to 
proper resonance frequency and a signal is detected, a reliable ink piece is detectable. 
Furthermore, the detection point is set to the resonance frequency of the signal which said 
actuator generates from mechanical resonance, for example at the time of an ink piece, and if 
the detection device in which only the output level at that time is detectable is taken, positive 
ink piece detection is realizable. Moreover, the level of the signal outputted in proper resonance 
frequency is large, and since it can detect without needing output amplifying circuits, such as 
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amplifier, said detection device can be made into easy circuitry as mentioned above. 

[0012] Invention of claim 5 is an ink jet recording apparatus according to claim 4, and said ink 

piece detection means is characterized by having the self-oscillation circuit connected with said 

actuator. Thereby, rather than the case where an oscillator circuit is prepared separately, by 

considering as the circuitry which unified ink piece detection and a self-oscillation circuit, it can 

become a small and easy circuit and a manufacturing cost can be reduced. 

[0013] Invention of claim 6 is an ink jet recording apparatus according to claim 1, and said 

actuator is characterized by having accomplished some septa [ at least ] which constitute said 

ink room, thereby, since an actuator becomes easy to be influenced by the existence of the ink 

of the ink interior of a room, change of the signal generated by mechanical resonance of an 

actuator becomes remarkable, and the precision of ink piece detection can be boiled markedly 

and can be raised. 

[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based 
on drawing 1 thru/or drawing 13 . The ink jet recording device concerning the gestalt of this 
operation is connected to the information processors 1, such as a personal computer, as shown 
in drawing 5 . The information processor 1 has the body 2 of a processor having auxiliary storage 
units and central processing units, such as a magnetic disk drive, CRT (cathode-ray tube)3 
which carries out a screen display of the data etc., and the keyboard 4 and mouse 5 which are 
used for an entry of data and directions, for example, is connected to the printer 7 which is an 
ink jet recording device through the printer cable 6 of a Centronics interface. 
[0015] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the connection condition of a print head and the 
judgment section. 

[Drawing 2] It is the explanatory view showing the condition of the print head before impression 
of driver voltage. 

[Drawing 3] It is the explanatory view showing the condition of the print head after impression of 
driver voltage. 

[Drawing 4] It is the block diagram of the judgment section. 

[Drawing 5] It is the perspective view of the ink jet recording device connected to the 
information processor. 

[Drawing 6] It is the block diagram of the control system of an ink jet recording apparatus. 
[Drawing 7] It is the sectional view of an ink cartridge. 

[Drawing 8] It is the important section perspective view of an ink jet recording device. 
[Drawing 9] It is the explanatory view showing the signal state in the judgment section. 
[Drawing 10] It is the explanatory view showing the signal state in the judgment section. 
[Drawing 1 1] It is the circuit diagram of a head actuator. 

[Drawing 12] It is the representative circuit schematic of an oscillation output system. 

[Drawing 13] It is the graph which shows the relation of the impedance and frequency in the 

existence of ink. 

[Description of Notations] 

17 Printer Controller 

1 9 Head Actuator 

44 Print Head 

60 Judgment Section 

61 Band Pass Filter 

62 Amplifier 

63 Rectifier Circuit 

64 Comparator Circuit 

65 Driver Circuit 

66 Switching Circuit 

67a The 1st inverting circuit 
67b The 2nd inverting circuit 
63 Rectifier Circuit 

68 Capacitor 

69 Buffer Circuit 

71 Piezo-electric Substrate 

72 Up Covering 

73 Nozzle Plate 

74 Printed Circuit Board 

75 Pressure Chamber 

76 Piezo-electric Side Attachment Wall 
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77 Electrode 

78 Penetration Opening 

79 Electrode Terminal 
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ri*4. CR*-*5gffit)SP2 0 iLF^-^»SP3 3 
<b«, 3£*S«:ffll^6nSCR- : e-*2 2 4BI*S«:Jl 
l>6*l*LF*-* 3 4iiC*ti-e f nSttS*iTteO. 
ft*-* 2 2 • 3 4©®K*fa5«t>i8K«:M»T*J:5«: 

[0 02 2) JbE©^y>* ' 3>hP-7l 7CCJ:?) 
iWBPStiiEP*^^ F44W, i7tc*tJ:^, EP^ 
40 HSt«2 1 EP^^ K««2 1 

B, *- h J J » «HWW 31i, * - h 'J 9 
t*3 1 *cRW6*ifc-/ >*«tft»**3 7i, *- MJ * 
^)?SW3 1 tc*M!i^Itgk:»W6*lft:^>^*- h U 
r^30i^ltU4. •C-Dt, -/>^«f&BS«3 7 
©fJgptCB. ±3&DEP^? K4 4A«»W6nrt*4. 
flSj. EP^-^^ K44t^>^- h y 9 2/3 Oil*. * 
- b y ?y«*IW3 1 *rtLT»RTOfifcfcSttTl> 
4. 

[0 023 ) ±IB©^ >^^7- h "J 72/3 0©rtS|itC 
50 tt, ^^^SrStfcfe^tcattfllS^O^c^ar-iK'SS 
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&3$iJt3ivCl>«. a/c, F "J 0<Dfj 

flS^g (EI«t>2cffiJfi) ©TSBICI*. •/^fl»D3 0a* 
JBSESn-Cte?), 4>*«*&P3 OaKtt, ±i*£W > 
3 7*0-;Ug|*t3 9 t^b-C««ttafCK 
^Shtt^o -S*LT\ -f 3 7 *Ctt % BP^ 

K4 4i-f h »J ?^3 0<Drtgfl£*iIii3 

BS3 7 att. 4>*#ttHM*3 7©-/>*«P*^? F 
[0024) ±1S<DJ: 5tCt»flcS tl/cEP^ ? F«»2 

ftK^fc-SJ^N:** y ?i^2 3tcSI3:$nTt^o * 
t'j!>y23B. ±ft3t»filX (CWS $ ti/c # FM 2 

2 2 tcj; oiBttSiiaft*^ f 2 6 tcttttsnr** 

0, jfeS^Jl/F 2 6*BB»-raCR- : &~*2 2W:. 

»3ttSi±*CtW:J:^T 1 EP3^7 F«<82 1 £«ft2 
5 i (DEM*— SKft&d a rtffittjjBff 5 te* 

[002 5] HJ?^* F«»2 l«:»|SlS*l*» 

*tt2 5«. ^7*>n-^2 8 ccjco^^nrc^o 

77f>P-72 8l3:, *M F«|2 4tC»LTWtCH 

HKStiri^. P-7*'72 9 tCW, TO¥t4 0^r 
^LTLF ^34 CD^r- 3? £ txTte 0 , 

LF*r-*34W\ W^t4 0Wt;p-7^72 9 
f^^LT r7'^-r>n-5 2 8 £IeilS$-££ c itcj: o 
ffltt2 5*»Jj63t*l*lYW:»Wi3-tt4J:5«:ttoT 
W e C<DJ:^ttffl«2 5©SK:2*lPlY©» 

Itot, Ep^? Ftttt2 1 *3£j63SUT 1 'O F#<DEP 

[ 0 0 2 6 ] .fctBD^^OP— 5 2 813:, /SK2 51C 

» l-cep^^t 5 tmwnmzzm ut i> $ fc. 

90 0-^2 8 CD— EP^£f?±L7c<ht 
©EPS^? F«HI2 lOiEiBfflaAWestiTteO. t 

* * 9 f> ^«i*5 1 tt % EP3^ * F 4 4 «r^-r 
5 2a^ Ufc* + 9 52i, tt'J? 

^2 3*«iBiBi4atc»iai3ft4IR«:*^ v 7'«W*5 2£ 
tp^-v ^ F 4 4 tc&gb S -eTt*£ 3 * *fi*£l£«§ 5 3 4 
£3tUT4c59. iSiS(4@«:4t5C^TEP^^ F 44£ ; r + 
vVmtb 2VCjL*i*+?\?>#'thZtlC*L~9X* BP 
?>s? F4 4(D¥E«*BSjhT*J:^*ca-?ri^. 
[0 02 7 ]^/c, EP^ » F««2 1 #§»3*tfc* 
* >J vis 2 3©Tffi«ltt. 3^«*»^«©#JS«5£ 

> -y-a> 6 tt £ l&i>x>:3 — ^wnfitSM hnx 
t>*. c<Dx>=i-^»^(Dtsai*rsi*c«. £»©*y 
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? F iVHR^ l/fc £ A S > 'J > F 4 3#2M F 
fib 2 4tC^LTWtCsS:^'DnTfc^, x>n-^T- 
tt. **y ^S^2 3i«K3E^a^tc»«iWct# 
te % ? F4 3<DXy ^ F£l£H5LTx> 

hq-^l 7 6CA^^n^J:'5tc%oT4c>»3. 7*y>* 

[002 8) ±lB(DtJ5^U:4o%^T. EP9*1t**C. ^> 
£Wfttfcffl^-^>* 5 ?*y - 3> Fn-7 1 7tc^ 

£»sa43 5, 7*y • d>H3- 1 7*>6^ 

Jl/^yjOEP^f"-^^^ FHttVl 9 4cffl*Stifca 

9 FIBIbai 9«, EP^^-^^:— BfWtClElSb/di, 
7*y * 3>hP-7l 7^60EP^^ W 5 >^it-5§ 

tc^:^> 0 g!3te:^-rJ:^Cc, ^J^.tfBE*^ + >^— 7 5 
a&6*f >££>aaf312'Stt£. tS7 7atCIJSEV 
X. S87 7 bK:ttGND«ffi*EIJlJOf T«2> 

«ffllS7 6 sWMK^MSU^ Eft?- + 7 5 <om&& 

[0029) COBR. BE*^" + >^<-7 5 a«C-/>^*« 
S«EbTl^c«^u:W. BE*?- + >^-7 5 a-|*34><f 
30 >^»E^n^CiWot, EE*^ + >^-7 5© 
g!D?^i2S$3h.^c^X;l/7*U- h 7 3©/X;l/7 3 

aara*j»7 r & £ . *«» 7 6 <D&mvim&Bm s n 
rii^5 L i'>^ # -7 5 a"-©swa*a»s*i&#6. ^ 

>^^7- F y 0CD-Y>^^EE*^ + >^-7 5 a 

tc«*s3nat£K:&*. gtot, Eaind!i7 6tt % s 

»W©«»3W« -f > ^ u: J: t) JSiffii S n/c«PJCc tx^X 
\.*2>tc&. SC»l«©»attatft«tcA4«S7 7 a 

40 J: 9 . - 7 FSflbn 1 9 *>m& 7 7a tcEPfiD ^ llteH 
IbSEEU. H9 (a) K5vr<fc5U:, BE^fflH7 6CD^ 

[0 0 3 0 ] C<Dik* (^*?d:otC, llgtDlgSS^ 

nscitctta (139 (b) ) . fur, c©tB^fi^ 

50 2 4a<fcVSS8aslir86 3 (c4dl»T4ft-etiiM 
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(09 (c) ) teiOM (®9 < d > > 8 

o-u^ji/©*li««**HJ^-r*i:4:«:tt* (0 9 
(e) ) . 

[00 3 1 ) ±&0*mm^*> H6 K^T J: 5»C. 7 
y>* • 3>I-cj-7 l 7tcW»)ji**i^ctK:f«£4. 

j®® jnft wc*?>. ttuwtt fti8K <fc *a*e«E*»* 

g-£.2>c£U:ft4. tiUCj:*). F1WW1 9*»& 
«S7 7 afcrstftoShWKBWSfftt. El 1 0 <a) t£m 

-r «t *> tc . H^ffiijn 7 6 comz^g. c ^^asmiifis^ 

«£AJ£WEtft8ft otl>4. 
[0 03 3 ) c ©*£. 04 tcnvr <fc 5 

6 1 iCte t>-cat»tB«»<l>** ^ fJ: * **** : 
fcffc (010 (b) ) . i$*sH6 2*5«fctfM?£le]386 3 

(c) ) *5«fcL>'S2« (010 (d) ) StiiCitctt 
*. »tt**ifc**«. 3S*«fflElJb©*E* 

jWD^J^f^W^^SCitCttS (011 0 (e) ) . 
c©*iJSfi#«. 0 6 KiS-r J: *> tc. 7' y > f • =» F 

i 7tcmo5i*ti4c ttcft4. *it. ^y> 

ft.il,- * > **7r 4 C i Kft * . 

[ o o 3 4 ) m. ^mmmitto^xi*. ep^^^o 

K 4 4 (OmM^ 7 7 ICEPfln U . -f > f «I*itt*D^- * 

fcifc. HIS 7 7 «:6Pttir&IB«iaBE4«fllfifiJttS««« 
%ff6CiiW*. j^IEFift^^©^^^^ 

tft4. 

[0035JB. **WMlW:tel»Ttt. BEWB27 6 
*H»MWE©EPilQK: J: OSCttS *©jtt«S«E*» 
£SKUT4>?©^i 1 K£#J^~4<fc^Kft^ l < 1 * 
tf. cntCRS^niCittttl*. BP*. ^111j7 7 tcii>t 

Sic ur -rf > * ©*«R ***8rr 4 «fc 5 «c ft ■» f ^ <> ft 
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l». jMtttKtt. ^ 9 FiMWUl 9©ttJE©2**>* 
jU^OF^^^BBe 5 • 6 5©HtfjfflMc*-f:»*-@K 
6 6 • 6 6fc<tt;3>^6 8 • 6 8**ft**8LW 

>u 99-BBe 6 • 6 etcsasr*. *bT. 

[3386 6 • 66t3>^68 • B8i©WJtC*2E 
CBI8 6 7 b©A*ffl*J:tffflaM*** l * nffittu 
JKIilelRS 6 7 ©tB^flPJ*^ » 7 7 0if8 6 9 trtl'"**'* 

[003 6) ±ie©»l»M:J:h«. 0 1 2©WBa»HC 
*0«3nytffi«* ; T-7 BoaSORMtttt. HI 3 ten* 

B«^sn«»k (f, . f» ) tciEG/ceiaiagtB** 5 
a. eeo-c. c©?a!tfs#©jgfc8**£«:i,TW>*© 

[0037) 

0. 6i«g;!l)^BE©EP)!lPW:J:»5tiIiBTi'9 L *^-3'*g£<i3 

*«SS*ISEflafiM*«: | ««"f ^W^^ Ft. buIST i 7 

30 «K -f > * <DWJ»*«fe»rr * > * Wi*»*R 4 

»3i- * ©««waft»©««*»K: ^"C >^©*» 
%«*fl-r * Jt* • S£*©«k 9 te -f > * * - 1- '.J » 

toft i »fc*> . -fc * > * t* K Jt-T 4ci# 
•c*5. **t. ±3t©J: 9 »5?«:«fi 
*KST fcjfcBtfft < • » F t -f > f Wi«*D* 

Sit-f>^MW4/c». Fa- f h©-^ 

40 WR»ift*W**- ^WtKWr6«l*4 < 4 
4. .fco-C. -^9 Fai» F©/jNS{t^=>^ HIJ«** 
3»V*Ci*»T5Jt8tftS. S^c. m«^>tj-*-Fy 
? t^©^lfe«: <k 0 -/ > f 4JK«©-/ > * y * 9 

u |2BI^^©*i= . U&C li ^ > t) - Y y 9 S?3WftlS 

wttflticaicjw* ta«jE«fta«w»«a snft^o 

«:HWCC»ftl»Jfc«>. &m$0-<^Z>t>- Y ') 9 i>©ffi 
50 [ 0 0 3 8 ) H*31 2 ©»•» B . «*9 1 SEW© -/ > * 
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£ ft/ci £ ©7 * » x- *(D«tSWWRM: J: 0 

s «»«c«#tWE 

[0 0 3 9] %%sm 3 ©IPJl* . Bl*5| 1 IBSS© <f > 
£Sfi£EE©lS* itSSE-f » "C A > f ©^*R * 1t*Df 5 

$5g§ * jb t > imwsM8fc r . buibs- sissjECDigita 

[0040) fS*314<DBBJ«v St**B 1 ISSfc©-f>£' 

t>» H2JS^s-c$>^r. miZA>t>ty*itf&a&5. 

tt. WET *^»*-*©«W«^K^J:f 

*DT-&fc<DT , &i>i«)ar-**. cmcfco. uracil® 

i*S-Ct?>. 3 Wt«M >£#m©<t£lCB!jfB7 

is«:^m#^> f**j*> ^<Dtt<Dmt>^^<oP)^. 

^Uifc^Tto^Sftafi^©^^*** <> 7>7* 

jurist*. 

[0 04 1 ) fS3?JS5©^^i. IS**l!4IB5i£©4>* 
li . SuIB 7 * * * - * K ^ * s * 6 BWHRIsIM * W U 
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[004 2) 6 OD&HJtt. t§*^ 1 IBIS© A 

HBI$i^ST-$>or. BulBTf^^i-^tt. fi? 

Ci *s-C # £ i C »5 ^314 #IT 2> . 
io [Sffi©fS^^Sft B J) 

[HI ) Hi««»i©«tttt»**^«^S 

[02) ffiGii®)I©EPfiOmi©EP^ f K<Ott«*wr» 

[H3) BSJBJbmEE©EPM^©EP : ?^ f FOWSiwTBi 

[|4] sWtaUD-T'P i-i'H-C*^. 

[15] mtR^id^^«:©m§ n/c-^ > *7 i> * h IBi5 
^s©^iai3"c**. 

imi) a>**>— h y fi?©ttrr®ia-c*5>. 

[H8] -f^Ji'i* HB$i^©^gP#-4t^l3T-*.?>. 
[09 ) fiJSg|JlCfcW2,fg^Si?:*T!5i8JS-CfeS. 
[@10) fiJSSPWlfcW^^W^^-riftBJia-CS) 

[Ill] KEEii)Sl5©|5JSSiaT-*-5. 

[012) ^jim^^©^flfiiHi»80-c*s. 

[013) Aiy^oymmx-^^A^^-^-^h.^ 
30 2&£©Bgfift£7jvr^-5:?-e4>&. 
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19 v FeEaasu 

4 4 tP^^ F 

6 0 $U5E95 

6 1 ¥**%V 

6 2 l^iHII 

6 3 Wtk^n 

6 4 3>^*U-^Ih18S 

40 6 5 -'•'USS 

6 6 ^IhISS ' 
6 7a ^1 S$z@SS 

67 b »2JS$eIsI88 

6 3 HiftlslSS 

6 8 =i>r>-9" 

6 9 ^-^7 7 058 

7 1 EEmsts 

7 2 ±Ut>>i- 
7 3 yX;V7"l — F 



13 



7 5 ffi* 
7 6 BEWMS 
7 7 Sffi 



[01 ] 



(8) 



4#H¥ 9-267488 
14 



* 7 8 jsan 

7 9 UStt* 




17 



[[32] 

72 77b 76 75 77b 




71 77a 75a 77a 76 7b 



[1^1 2] 
L C2 R 





75a 77a 76 75 



19 



[04] 



j- At. 



( ~" if 61 r 



60 





[139] 



(10) 



(SI 0) 



£Bfl¥ 9-267 4 88 
[013) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



J2i$LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




